Introduction
Egyptian clover "berseem" (Trifolium alexandrinum L) is the main winter forage legume crop. In Egypt it occupies about one million hectare about one third of the cultivated area in Egypt which satisfies animal population requirements in winter season. Berseem is a major seed export crop (more than 12000 tons) (El-Nahrawy, 2005 ).
One of the major difficulties facing berseem cultivation is the low productivity of seeds. Several factors affect berseem seed production among them; number of cuts, length of the growth period before flowering, drought, soil salinity, whether S EVERAL field and laboratory experiments were carried out to study the effect of different potassium (potassien) rates as foliar application on growth traits, yield and yield components of mono-cut Egyptian clover (variety Giza 1). Two field experiments were conducted at the Experimental Farm Station of El-Serw, Damietta Governorate, Mansoura, Agriculture Research Center (salt affected soil) and tow laboratory experiments at the Forage Crops Res. Depart., Field Crops Res. Inst., ARC, Giza, during 2015 /2016 and 2016 /2017 A completely randomized blocks design with six replicates was used in the field experiments and a completely randomized design with three replicates was used in the laboratory experiments. Results revealed that all the levels of potassium foliar application treatments (0.5, 1 and 2L fad -1 of potassien) showed superiority over the control treatment (without foliar potassium). Foliar treatment with 2L fad -1 recorded the highest values of all studied growth traits, i.e, plant height, no.of branches plant -1 , leaves/stem ratio, fresh and dry forage yields compared with control. The maximum values of the above mentioned traits were 66.33cm, 5.33 no.of branches plant -1 , 0.593%, 14.05ton fad -1 and 3.18ton fad -1 , respectively. Moreover the highest number of head/m 2 , no. of seeds/head, the weight of 1000 seeds and seed yield kg fad -1 were obtained by increasing the concentration or rate of potassien application up to 2L fad -1 . In addition potassien foliar applications lead to improving forages quality by increasing the content of N, P & K and protein and carbohydrate %. Results showed that application of potassien rates had a positive effects on germination %, shoot and radical lengths, dry seedling weight, seedling vigor.
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Salinity is a major a biotic stress which adversely affect plant processes at physiological, biochemical and molecular levels and reduces plant productivity (Tester & Davenport, 2003 and Munns, 2002) . It is well known that both high sodium chloride and high pH level cause K shortage. An alternative strategy to cope with salinity could; thus, to attempt to supplement K where the growth medium is known to be or may become saline at some time during the crop growth cycle (Satti & Yahyai, 1995) .
It is well accepted that K concentration is much less in plants grown with high sodium chloride; therefore, supplementary K application could enhance the K concentration within the plants. These results suggest that supplementary K can improve plant growth, yield and its quality of plant grown under saline conditions (Greenway & Munns, 1980) . Kaya et al. (2001) found that adding of (K) mitigated the harmful effect of high salt. The agricultural system is tightly linked with the fertilizer input and thus the judicious application of the fertility is expected to lead positive effects in the soil salinity effects (Khan et al., 2014) Potassium plays a vital role in increasing the yield and quality of plant. Potassium is essential in maintenance of osmotic potential and water uptake and had a positive effect on stomatal closure which enhance tolerance to water stress (Epstein, 1972) . Moreover, Aown et al. (2012) reported that potassium has a key role in improving the plant tolerance to stress conditions. Many physiological processes of plants affecting plant growth and yield such as photosynthesis, activation of enzymes, plant water relation and assimilation are affected by potassium supplement (Pettigrew, 2008) . It significantly affect protein synthesis, enzyme activation, osmoregulation, photosynthesis, stomatal movement, phloem transport, energy transfer, cation -anion balance and stress resistance (Marschner, 2012) .
Foliar application of (K) as a fertilizer application is considered active way and lead to increases the absorption of potassium and other nutrients, in addition to enhancing the nutrient use efficiency and enhance the crop growth under saline soil by decreasing the salts accumulation and by maintaining the optimum nutrient level in the root zone of plants (Mohamed et al., 2010) . Mostly foliar applications of micronutrients are applied, but it can be used for the macronutrients such as N, P and K but these macro nutrients are required by crops in large amounts, thus foliar application, two times, complete the fertilizer requirements of macronutrients of crop plants (Abid et al., 2016) .
Nutrient uptake and transport to the edible parts of plants can be increased by fertilizer foliar application to leaf. Foliar fertilization is one of the most effective and safe approaches to raise essential nutrients in crop. Leaf applied substances on enter the leaf either by penetration of the cuticle or via the stomata pathway (Amir et al., 2011) .
The present stud aiming to investigate the effect of (K) foliar application as potassien under saline soil on the forage yield, quality as well as seed yield of mon-cut Egyptian clover variety Giza 1.
Materials and Methods
The present work includes two field and two laboratory experiments to investigate the effect of potassien foliar applications on forage yield and quality as well as seed yield of mono-cut Egyptian clover variety Giza 1. Potassien (32% K 2 O and 8% P 2 O 2 ) was used at four rates (control, 0.5, 1 and 2L fad and sprayed twice at 30 and 60 days from planting date.
Field experiments
Two field experiments were conducted at the Experimental Farm Station of El-Serw, Damietta Governorate, Mansoura, Agriculture Research Center. A completely randomized blocks design with six replicates was used in the field experiments. Plot size was 4 x 4m = 16m 2 , three replicates were devoted for forage yield and the other three for seed yield. The soil analyses of the experimental site was done according to Cottenie et al. (1982) and are shown in Table 1 .
The Meteorological data for North of Delta region in 2015/2016 and 2016/2017 winter seasons are shown in Table 2 The scientific name of the soil salinity and pH classes based on USDA (2002): Slightly saline and slightly alkaline.
The preceding crop was rice for the two seasons. Recommended agricultural practices were done, i.e., recommended fertilizer rates, Superphosphate at rate 150kg fad -1 (15.5% P 2 O 5 ) was applied during soil tillage and potassium 24kg fad -1 K 2 O in the form of potassium sulphate (48% KO 2 ) before sowing. Furthermore, Nitrogen fertilizer at rate 15kg fad -1 in the form of ammonium nitrate (33.5%N) was applied before the second irrigation. Giza 1 seeds were sown at a rate of 20kg fad -1 on 17 and 21 November in 2015 and 2016, respectively. The six experimental replicates were divided into two equal parts; the first three were for estimating forage yield and its components, while the second three was left to estimate seed yield. 
Data recorded at harvest
Ten guarded plants were randomly chosen from each plot before cutting to estimate the following : 
Chemical composition
Plant samples which collected from each plot were weighed and oven dried at 70 0 C for 48h up to the constant weight, ground and prepared and following the conventional methods recommended by the Association of the Official Agricultural Chemists (A.O.A.C., 1999) to determine crude protein percentage (CP) %, carbohydrate % and to determine N, P and K contents methods describe by Cottenie et.al. (1982) were used.
Laboratory experiments
At the Laboratory of Forage Crops Res. Depart., Field Crops Res. Inst., ARC, Giza, Two experiments were conducted during 2016 and 2017 seasons after field experiments to investigate the effect of potassium foliar application on seeds which collected from the above mentioned field experiments. A completely randomized design with three replicates was used in the laboratory experiments. Fifty seeds were germinated in covered, sterilized, Petri dishes containing Whatman no.1 filter paper .
Data recorded
Germination percentage = n/N x 100 where, n is the number of germinated seeds, N is the number of total seeds. 1-Shoot and Radical length: Ten seedlings were randomly selected and measured shoot and radical length . 2-Dry weight of seedling: The seedlings were put into paper packet separately and placed into the preheated oven 70 0 C up to the constant weight. 3-Seedling vigor index = Germination percentage X seedling dry weight.
Statistical analysis
Data were statistically analyzed according to Snedecor & Cochran (1980) and treatment means were compared by least significant difference test (LSD) at 0.05 level of significance. Bartlett ,s test was done to test the homogeneity of error variance. The test was not significant for all assessed traits, so, the two seasons data were combined.
Results and Discussion

Field experiments
Data presented in Tables 3 and 4 showed the effect of potassien foliar applications on forage yield and some vegetative growth traits of monocut Egyptian clover (variety Giza 1), i.e., plant height, number of branches, leaves stem -1 ratio, fresh yield and dry yield, and its effect on seed yield traits, i.e., number of seeds head -1 , number of heads m -2 , weight of 1000 seeds and seed yield kg fad -1 . Table 3 indicated that there were significant differences between potassien treatments on plant height, number of branches and leaves stem -1 ratio. The highest values of these growth traits were recorded with the highest rate of potassien 2L fad -1 which was significantly higher than the other treatments. Relative increases percentages in growth traits, as compared to the control, were 39.09, 60.06 and 40.19% for the previous growth traits, respectively. These results could be attributed to the role of potassium in increasing growth of mono-cut clover. These results are in agrement with those reported by Thalooth et al. (2006) on mungbean and Aboelgoud et al. (2015) on multi-cut clover (berseem). Potassium has been reported leading to increasing growth during the productive phase in some crops, even if the potassium content in the soil was sufficient to maintain good vegetative growth (Srinivasa et al., 2010) . The increases of values of growth traits due to the basal and foliar applications of (K) might have an important role in photosynthesis and its possible role in plant metabolism involved activation of many of enzymes. Due to the positive effects of potassium in the regulation of osmotic pressure and increasing the pressure of turgor on plant cells resistance and its elongation, increasing the amount of potassium by spraying plants directly had a positive effect on plant height, enhance the turgor pressure, loading and transport of nutrients and water balance of plant. Potassium fertilization is associated with increasing crop growth due to the positive effect of this nutrient (Asgharipour & Heidari, 2011) .
Growth traits Data in
Forage yield and its components
Results in Table 3 revealed that both fresh and dry forage yields were significantly influenced by potassien foliar applications as compared with the control. Plants received the highest rate of potassien (2L fad -1 ) gave the highest values of fresh and dry forage yields which surpassed the untreated plants (control) by 37.11 and 40.7%.
Results also showed that there was positive and significant increases in both fresh and dry forage yields by increasing the rate of potassien application.
This indicate that (K) shortage is only or partly, responsible for reduce of yield and productivity under salinity conditions. This may Egypt. J. Agron. 40, No.2 (2018) EFFECT OF POTASSIUM FOLIAR APPLICATIONS ON PRODUCTIVITY... be attributed to potassium vital role in the nutrition and production of forage legumes (Misra et al., 2012) . Aboelgoud et al. (2015) reported that adding potassium fertilizer in high portion markedly lead to increasing forage yield on mono-cut Egyptian clover. Keyvan et al. (2015) found that three times foliar application of potassium gave the highest yield of sorghum forage (40.43ton ha -1 ) compared with that without foliar application (30.13ton ha -1 ).
Seed yield and its components
Data presented in Table 4 showed clearly the positive and significant effects of potassien foliar applications on seed yield and its main components such as number of seeds head -1 , weight of 1000 seeds and number of heads m -2 compared with the control treatment.
Results also showed that seed yield and its component traits were significantly increased by increasing the rate of potassien application.
The highest values of seed yield and the studied seed traits were recorded with the highest rate of potassien foliar application. The increases in seed yield amounted 15.15, 25.76 and 44.37% of the control with the foliar application of 0.5, 1.0 and 2L fad The possible reason for these improvement in seed yield and other seed traits could be due to the positive and significant increases in vegetative growth traits of Fhal clover as previously discussed in Table 4 . The increases in No. of branches leads to more production of heads and great No. of seeds. Moreover, the increases in vegetative growth lead to heavier seeds (weight of 1000 seed). These results are in harmonious with those reported by Beena et al. (2011) on berseem and Thalooth et al. (2006) on mungbean and Aboelgoud et al. (2015) on multi-cut berseem variety " Serw 1 " . Such enhancement effect could be attributed to the favorable effect of this nutrient on metabolism and biological activity and its stimulating affection photosynynthetic pigments and enzyme activity which in turn increase vegetative growth traits of plants (Tausz et al., 2004) .
Total contents of macronutrients, protein% and carbohydrate %
Results in Table 5 showed clearly the positive and significant effects of potassien foliar applications on N, P and K uptake. Increasing rate of potassien increased the above macronutrients to different extents. The highest values of N, P and K were recorded with the highest rate of potassien (2L fad -1 ). These results are in harmony with those reported by Jamriski (2000) on berseem, Abou -Baker et al. (2011) on bean plants, Maria et al. (2004) on white clover and Ibrahim et al. (2015) on Fahl berseem . These reports indicate that potassium had significant effect on yield and quality of studied crops. Abou-Baker et al. (2011) explained this positive effect of potassien could be attributed to the role of potassium in water regulation, intake and increase water use efficiency.
In respect to the effect of potassien foliar applications on protein and carbohydrate %, results revealed that protein contents were significantly increased by increasing the rate of potassien while the opposite was true in case of carbohydrate.
Laboratory experiment
The laboratory experiments were conducted on the seeds harvested from the above mentioned field experiments of potassien foliar application on mon-cut Egyptian clover (variety Giza 1). These laboratory experiments aimed to determine the effect of potassien foliar application on the viability and quality of seeds produced from moncut Egyptian clover (variety Giza 1) plants. Table 6 showed that germination % and seedling traits were significantly affected to different extents by potassien foliar applications.
Resuts in
The highest values of germination %, shoot and radical lengthes, seedling dry weight and seedling vigor were recorded with the highest rate of potassien foliar application. This superiority could be attributed to the superiority of 1000 seeds weight as shown in Table 5 . These results are in consonant with those reported by Aboelgoud et al. (2015) 
Conclusion
The results of the this study on mono-cut Egyptian clover (variety Giza1), foliar application of K (potassien ) fertilizer within the sufficiency range (2L fad -1 ) was beneficial in alleviating the effect of salinity on the forage yield and vegetative growth of Giza 1 and lead to increasing seed yield and its quality.
